Demyelinating peripheral neuropathy in Hashimoto's thyroiditis is extremely rare, more so is an association of both with membranous nephropathy. We report a 27-year-old patient with autoimmune lymphocytic thyroiditis with hypothyroidism, chronic inflammatory demyelinating polyneuropathy and nephrotic syndrome.
CASE REPORT
A 27-year-old female presented with progressive unsteadiness of gait and pins and needles of the soles and finger tips of both hands, for a two month duration. Simultaneously, she also developed lower limb weakness along with distal upper limb weakness. She did not have any symptoms to suggest cranial nerve involvement, bowel or bladder dysfunction or spasticity. No wasting or fasciculation of the muscles was noted either. She had no memory decline, cognitive impairment or seizures.
Examination showed a regular pulse of 72 beats/min and blood pressure of 130/80mmhg in the right upper limb. Diffuse thyromegaly, mild periorbital and pedal edema, and pallor were present. A mild wasting of the small muscles of the hands was noted. She had a lower motor neuron type of symmetric quadriparesis with normal proximal upper limbs, symmetrical weakness of both the flexors and extensors of the wrists (MRC 4/5 power), the knee extensors (4/5), flexors and extensors of the ankles (4/5) and toes (4/5). All deep tendon reflexes were absent. She had a glove and stocking sensory loss affecting all modalities below the knees and at the fingertips in upper limbs. Romberg's test was positive. Other systemic examination was normal.
Investigations showed T3 of 1.06ng/ml (0.8-2ng/ml), T4 of 5.51 µg/dl (4.6-12µg/dl), TSH > 100mIU/ml (0.27 to 4.2mIU/ml) and anti-TPO (AMA) > 600IU/ml (normal <34 IU/ml). Hemoglobin, total red blood cell (RBC) and white blood cell (WBC) counts, red cell indices, differential counts, and peripheral smear were normal except for a raised ESR of 115mm/hr. Biochemistry revealed serum calcium of 8.8mg/dl (8.8-10 .6mg/dl); inorganic phosphorous 3.8mg/dl (2.5-4.5mg/dl); alkaline phosphatase 65.8U/L (30-120U/L); total proteins 7.9 gm/dl (6.6-8.3g/dl); albumin 2.7gm/dl(3.8-4.4mg/dl); globulin 5.2mg/dl(2.8-4.3mg/dl); urea 16mg/dl (17-43mg/dl), creatinine 0.7mg/dl.(0.6-1.1mg/dl); total cholesterol 229mg/dl (normal<200 mg/dl); LDL cholesterol 156mg/dl (<100 mg/dl); HDL cholesterol 42mg/d (>40 mg/dl); triglycerides 147mg/dl (<150 mg/dl); VLDL cholesterol was 29mg/dl (up to 30 mg/dl). Serum Vitamin B 12 was 539 pg/ml (130-770 pg/ml). Serum electrophoresis showed hypoalbuminemia alone. Urine examination showed 3+ proteinuria and 24 hour urine 
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Figure: 1A -Fine needle aspirate from the thyroid shows dense lymphoid aggregate and islands of epithelial cells suggestive of disruption of thyroid acini in a case of Hashimoto's thyroiditis (HE X 160). 1B -Renal glomerulus showing focal mesangial prominence and prominent capillary basement membrane (HE X 200). Insert -a single afferent arteriole which showed perivascular infiltrate of lymphocytes and histiocytes (HE-320).
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proteinuria was 6214 mgs (normal <160mg/24hours). Microscopy of the urine showed plenty of WBCs and a few granular casts; RBCs 0-2/HPF. There were no bacteria or crystals. Urine Bence Jones protein was negative. Urine Protein/creatine ratio was 3.82 (<0.2).
Chest X ray, ECG, and ultrasonographic examination of the abdomen were normal. HIV I and II, HBsAg, HCV antibodies ANA; ANCA (P and C); dsDNA, APLA (IgG and IgM), and serum VDRL were normal. C3 43.3mg/dl (75-135mg/dl) and C4 2.7mg/dl (9-36mg/dl) were low. Antibodies to JO-1; Scl 70; Sm; SS-A; SS-B; Rib.Po; nRNP/Sm; CENP B; histones; nucleosomes; AMA-M2; PM-Scl; Ro-52; and PCNA were all negative.
Fine needle aspiration cytology (FNAC) of both the lobes of thyroid revealed lymphocytic thyroiditis ( Figure 1A) . A kidney biopsy showed normal glomerular morphology except for a mild increase in mesangial cellularity and matrix in two glomeruli. Perivascular infiltration by lymphocytes was noted in one of the blood vessels adjacent to a glomerulus ( Figure 1B) . Immunoflorescence studies showed peripheral, mesangial and variable intensity of granular IgG (+++); IgA (++) and C3 (+) deposits. Silver staining showed thickening of the basement membrane along with subepithelial deposits consistent with membranous nephropathy.
Nerve conduction studies were performed using standard techniques of percutaneous supramaximal stimulation and recording. Nerve conduction revealed sensori-motor demyelinating polyneuropathy with markedly prolonged distal latencies and reduced conduction velocities (Table) . CMAPs showed increased dispersion in both the lower limb nerves and upper limbs. There was no conduction block in any of the nerves. Fwaves were all absent in the lower limbs and were prolonged in the upper limb nerves that were tested. Needle EMG was not performed.
Cerebrospinal fluid (CSF) examination showed 1 lymphocyte/cumm; proteins 158.9mg/dl; glucose 59mg/dl (blood glucose 84mg/dl%); CSF gram and AFB stain, and VDRL were negative. Cerebrospinal fluid anti-TPO (AMA) was 72.7mg/dl and CSF-antithyroglobulin was more than 4000mg/dl. The MRI brain was normal.
She was treated with intravenous methylprednisolone one gram daily for five days followed by oral steroids (prednisolone 60 mg/day). Thyroid hormone supplementation was continued. Her thyroid enlargement almost disappeared within a week. Her F-waves latencies were prolonged from both median and ulnar nerves and absent from the lower limb nerve during the initial test. F-waves reappeared and were prolonged at follow-up. CPN-Common Peroneal Nerve; PTN-Posterior Tibial Nerve neuropathy improved gradually. A repeat nerve conduction study at four months showed improvement in both the upper and lower limb nerves though smaller CMAP amplitudes in the lower limb nerves suggested secondary axonal degeneration had occurred between the two studies (Table) . She was initiated on ACEinhibitors for nephropathy. As proteinuria continued, mycophenolate was added and titrated to 1500mg/day. Her renal functions gradually improved. At six month follow-up, she was euthyroid on thyroid hormone supplementation. Clinically, neuropathy was restricted to mildly impaired vibration bilaterally in the feet. Proteinuria was reduced to 940mg/24 hours. She continued to have elevated antibody titers that were much lower than earlier [AMA 350(normal <34); Anti-TG 2428(normal<115)]. At follow-up, X-ray of the chest, spine and pelvis were normal. At one year, she remained neurologically stable with residual impaired vibration at the toes and renal parameters including 24 urine proteins were normal. She was on 10mg/day of prednisolone and mycophenolate was being continued.
DISCUSSION
We hereby report a unique combination of chronic inflammatory demyelinating polyneuropathy (CIDP) with Hashimoto's thyroiditis and membranous nephropathy. Fine needle aspiration of the thyroid revealed lymphocytic thyroiditis with oncocytic changes of the thyroid epithelium. Presence of very high titres of antithyroid antibodies in serum and CSF further supported the diagnosis. The diagnosis of CIDP was established by serial nerve conduction studies and CSF examination. The membranous nephropathy with nephrotic syndrome was reflected by the urinary and biochemical abnormalities and kidney biopsy. There were no manifest features of Hashimoto's encephalopathy unlike the patient with peripheral neuropathy and autoimmune thyroiditis described by Sheng et al. 1 Peripheral neuropathy as acute and, rarely, as subacute or chronic demyelinating neuropathy in Hashimoto's thyroiditis has been reported. [2] [3] [4] [5] [6] [7] [8] [9] [10] Immunoglobulin responsive motor neuropathy with multifocal conduction blocks with or without elevated GM1 antibodies in patients with Hashimoto's thyroiditis has also been noted. 11, 12 Association of Hashimoto's thyroiditis with immune mediated renal pathology [13] [14] [15] [16] [17] , skin lesions 7, 14, 17 and encephalopathy 18 has been recognized earlier. The association of Hashimoto's thyroiditis, CIDP and membranous nephropathy has not been previously reported.
The immunoglobulin deposition in the glomerulus and depletion of the complement in systemic circulation attest to the systemic immune response. The temporal association of the thyroiditis, antithyroid antibodies, demyelinating polyradiculoneuropathy, absence of other antibodies related to vasculitic neuropathies and the clinical and biochemical improvement with immune suppression suggests a causal relationship of immune mediated thyroiditis and neuropathy. The reducing titres of the antibodies correlated with the clinical improvement in our patient. Similar association of the antithyroid antibody titres with clinical course has been observed in Hashimoto's encephalopathy. 18 The pathophysiology of this autoimmune complex is unclear and complex and various mechanisms including the cell mediated and antibody mediated responses may be operative. 19 A hypothetical mechanism of immune mediated peripheral nerve damage in this setting would perhaps be due to immunoglobulin deposition on the myelinated fibres resulting in conduction block, demyelination or a possible structural homology and epitope sharing of the thyroglobulin peptide fragments with myelin related proteins and a myelinopathy. More studies involving experimental models will be required for proper delineation of this possibility.
